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(54) DIGITAL FILTER 

(57)Abstract: 

PURPOSE: To reduce the circuit scale of an FIR 
digital filter used for a QPSK modulator constituted of 
hardware. 

CONSTITUTION: Two outputs which are symmetrical 
against the center of a shift register 101 are inputted 
to product-sum circuits 201 and 202. Respective tap 
coefficients are multiplied and the results are added. 
Furthermore, the results (the multiplied value of the 
tap coefficients of a center tap Do is included in the 
case of even taps) are added in an adder 301 and a 
final output is obtained. Since multiplication in the 
respective taps of a roll-off filter for QPSK modulator 
and the addition result of an initial stage become the 
change of the code of the tap coefficient or 
substitution with '0\ the product-sum circuits 201 
and 202 can be constituted by two selection circuits 
601 and 602 and EX-OR gates generating the 
selection signals. 




LEGAL STATUS 

[Date of request for examination] 06.03.1995 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 28851 21 

[Date of registration] 1 2.02.1 999 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2000 Japanese Patent Office 



http://www1 .ipdl jpo.gojp/PA1 /result/detail/main/wAAAa23548DA4082421 41 P1 .htm 01 /07/27 



<19)0*BW*flf/? (J P) 02) & ffl 4t %f & # < A) (1D«WB«4»»*» 

#W¥8 -242141 

(43)&01H ¥fiS8¥(1996)9^17H 



/CI \ I—* pi 6 




F I 




uft ou 17 /no 


8842 — 5 J 


H 0 3 H 17/06 


z 


17/H9 

1 / /U£ 


8842 — 5 J 


17/02 


p 


14 f\ A T 97 /OA 




H 0 4 L 27/20 


A 






£$g}« * »&I©*4 


OL <£ 6 H) 


(21)fflS»5 


!f$K¥7-45617 


(71)ffiHA 000004237 












(22)ttiBB 


¥£7^(1995) 3 £ 6 B 


*St#i§K;2STi7 








(72)&l#g ft** 








JlOSClKiKSHTB 7 
















(74>tt«A #m± m.m 


W2«) 



(54) [3S9!©**] <f4VW74fW 



(57) 

[BW] A- H9i7Ti«SnfeQP S KtilgCffl 

->7 h l^X* 1 0 1 0*&lC*lAHktt 2 ^3 
Offl*ra±*«iSJIilK2 0 1. 2 0 2 CA* I,** y -f 

?©flS#<fc«Jg:©JDJ¥16*tt:? » 7fMt®ff9o£X6 
L < « 0 "s.©g .5 &», «!ftlll5tt2r»©a 
&HB 6 0 1, 6 0 2 t^©S«fi#**«T4 E X - 




— 289 — 



J - 

1 1 i *?9frMi*n*ftytv > 

<Ntt2£U©SS> t, taffi->7M^X*©t&i# 
1 (ittl#e>N*T©fiSO ©fflrtiS (2N+1- 
1) #B©m7Ji£A7JfcU 2DV>XKt.9y7Vm 

S&ffpJnSStSWTSCtS^frSF I Rlr 

[»#«2] lfl©5VJ>*JkWM»*tf>7*»J> 
i'lffllHT s TH*aJS3*5 (2N+1) £yr->7h 
l^X* (N«2&±©&R) i. ttGi^hW;*? 
©8 1 SB (ittlfr&NSTOSK) ©tfl*t» (2 
N + 2- i) #B©tH?ji£Aa£U 2rXD\Dt9 

yfumtoamt* *©$#is*©io*«fr3Nfi© 

flfflHftfc. W&syVWMram (N+l) #1© 

ss§t, MffiNffl©ffla@&©w*£iMe§it#$g©ifl* 

SATJiU ±A*©»JPSff51BWigt*^rr*Ct 

UMtasi areuMttt. «na2^©A**»-st 

?74Mfc©£yhKl^HtfUiM>U MiH2t3©A* 
***-&©»&« 0 feHMrr 5 £ £ *4Mt&-r«MM 

1X«2E«©F I Rfflxw^^^n-;^^^^;!/ 

NMMM] tfliSBfctlli&tt, »E20©AA*tBlin 
snsiMMMMHMWi, *y7*«**A?3Lll9SB2 
"3 © A* ©— #©&& UTME^ y 7'fRftX 

«*-©£»; HHK<6S:S«;ia*-r-5m-©aJilHl»i:. 

»gess-©a«Hi&©ffl *sa* £ immm 

Mil, 2X«3E«©F I RSr-f^^'Jl'D-W 
[000 1] 

[g£J:©f(|J8#I?] *369Jtt. =r<( : ?9MmW&i 

ftlCQPSK (Quadrature Phase S 
hi ft Key i ng) SEPSffiKffl^&n*^ v 1 ^ 

[0002] 

[«*©«*] 5^S^»V^n»aft#5£Ttt. 35 

HStan«c-?-n^ti««fi»ffl©7^;w^ (n-* 



2) fcR?¥8-24 2 141 

2 

5 eft d. ttttoae^^aniEft. a«?Eft:^©ra 
s©&vife©*^sn^«fc5 fcftt>&. 

[0 0 0 3] T<(i>9ft'y<t )V?\Z.XS.l IR (I n f i 
nite Impulse Response) StF 
I R (Finite Impulse Respons 
e) ffl©2r>*t**«t, x^^l/T-f^Dfta^ErSC 

•ettit«itMsssar#sF i Riwfflv^ns. 

[0 0 0 4] £©ft*©#5££Bffi£#i«LTBiip|* 
5. 

10 [0 0 0 5] H6tta£*©F I Rg5^ ^I^-^* 
-Cmi&LltQ P S KJIiaMMla-jW7 7 A M 1 

>*;l#©7* n y V 

[0006] \n<jyf—9^xsf-z i*>e.A73^n->7 

h>5?X*l 5 l©«t>£«EftTV><. «-Vi?X^©x- 
4 1 1~4 1 6ICA***U 9v 
7*«»t©*S*«fTt)n-S. ft^5/7* (SUSS) 4 1 1 
~4 1 6©ta*ttiDiH83 1 lKA7J3n£*y7* (* 

g&) ©mrtJWtagsnTmTjsns. cot*^^ 

* Jt/7 *?©mftM»Slc*Mrr«'f >/Wxj&&© 

(jtt (2N+1) 4ry7*©£«-N*&N*'C©S 

ft) *yybl'?7.*<Dto&\C&&v : -9*fik 
- j 1 , 5V ^ ^7 * )V9 ©ffi* b k «. 
[0007] 

b k - lb a m • c j - - - a) 

j— N 

[0 0 0 8] ifcD. 9V?WkC J©*««7-'JX 

30 

[0009] l*»u f i *®Ti%smfmwm*$i 
o c j *wi:ai«-c#.5esic^a < &sn«»# 
7* «*» tisafm\m7\zm-ii^iiwm-cmm 

tl5. S7 (A) ©^*gBl xnfcfy hffl^»&©-C 

ffimaaffly-ht?«ST€Sj5t, ap»«tt2A*©^ 
[o o i o] mmmaF i rsx^^;i/7 

A JWttROMTi«2ft5«^*5»5. ROM©TH 
UXIC^7 M^^X^OI^WC**^-^ a k- j * 

liJTJb k S'f dfmtL/T^-tWfit&ROMCx-^C 
ArtL-CfetttfROMlfflTF I RSx>f^;P7^;P 
^A^KHSns. U*L-. r©#SttROM©!Mmg 
t7HWOKy hftoMR^S. flKSK«<tttmtt 
<, *>o*«fHRa***D«U<fc^n-»*7*5 0. 
59 4gS««ai^lCL,^afflT$^V^^*2» 0 



-290- 



(3) 

3 

[00 11] 

B»g£ffl«U ffin-;P*7J|s, &83ESifc*»&-i?£ 

[00 1 2] 

firMim&v>7v >trmm s -oi^gss*^ 2 

Ntyh^hV^ (N«2£JLh©SBfc) i, MB 10 
*/7YVy7>9Q>%\&a<DM1:t% (2N+1-1) 

ftgfc. *©§llg*£*©img^fT5NH©«ftll2!&£> 

9, *>u<», i50©^^;va*«^su->^ , u> 

^WfiiT s -emXW&1<1tZ> (2N+1) Vyhisyh 
V?7>9 (Ntt2£U:©eS> t, ffiBv^hW^X* 
©»l#B©ffl*tlB (2N+2- i) #S©ffl*i* 
X*tU 2 0©A*t^y^ff*i©miltt> ■£©* # 

»«*©DD**ff5NiB©«»iiai&a:, w&wvvv 

7,90>% (N+l) #H©tfl*8A*£U AAftfft 
*y:/«ft©**£fr5§l?l?«£, ffi«BNi@©«fclHlg& 
©ffl*t«IIH*Stffi©ffl**A*tU £Aa©iHg§ 

[0 0 1 31 j9ES«Slig»tt, Wg2^©A*** 

A#a**H£©8£« o tuttrrs* 3 nrv> a? 

■5. 

[0 0 1 4] Hfc, WffiaaHItttt. Mffi2^>©A**» 
ttlE 2 rJ©A*©-*Kl«fc 0 ffirlE^ v 7*«ftXtt-t© t? 

^niK©ffi*SA*tH(rt2»^Wi&afn[BiK©ffl*c 

J: «9 WI3«-©S«iIlK©ta*Xtt 0 &S«ffl AT *£5 
[0 0 15] 

[&S60I] &fc#»9Ifc:Pt>THBS#Jf8LT3*»K:» 49 

[0016] hi tt#3ra©— *jwj s^-r^n ytw 

[0 0 17] HI (A) tt, m&9*>;-f<D-0i£LT4 
9y7<Dt&<D~?Uy9&. HI (B) HSffti'v^O 
— «tUT5^y^©t^©^ny^H. Hi (C) tt 

hi (a) , (B) ©&:?□? ?rtTffiffl3na«»ia 

B©7ny?HTa&*, 
[0 0 1 8] SfHl (A) ©«f££&?Ht3. «?1 

l^sA^sn/tmo^-f^MMM*. -y->^'J> so 



^08^8-2 4 2 141 

4 

1 o i itA*sns. r^T-y->^'j ^^asitt. e* 

2fS£U#&gT. fi^2©^^©2<&, 4ft£lCK 

ssns. 3/7 m^x* i o i o&fimmxumfr 

£D-2, D-l, D+l, D + 2tl/fctg. D-2 
tD+2tt«(fnj5lK2 0 lfcD-l£D+ltt#ffD|II& 

2 0 2 ICAASn*. ffibl9ft2 0 1 <y»fo@(&2 0 2 
BH1 (C) C*T0l&t?SeRSn. 2t?©A#»#i 

^y^«»©*»sfTV^©ig*?&jp»-r*. 

2 0 1 tffiBM&2 0 2©ffi*lijD»«3 0 1 It A* 3 

[0 0 19] (B) OttritftRirrs. JS?1 

2 * 6 A* 3 ft& 1 H®5V 3>?MHttt. »>^U > 
^^©^Dy^-CBiSdnSlf <y h l^X* 1 
0 2KA*3*V5. -y->^U>yiS«ttHl (A) tH 

->7 h l^X* 1 0 2 ©ffl*##feA*«l^ 
SD-2, D-l, DO, D+l, D + 2iUii£, 
D-2«i:D+2ttifflfql§K2 0 3»C. D-ltD+ltt 
mt®»2 0 4fcAAStt. D0K**«4 0 lfcA* 

ans. «ftia»2 0 3t«»iig»2 0 4iiHi (O 

C^f@»THSSn, -t©iB#ft#ttHl (A) £E 
«T*-5. flj*8g4 0 lttA*<g#D0£*y7*«S© 

aursfT-s. afn®^2 o 3 mnmm 04 turns 

4 0 1 ©ffl^ttillSS 3 0 2 iCA**niBl¥Ufc^**t 
SS^2 2Klffi**n-5. 

[oo2o] s&chi (o (Dm^mmr s. «^ 

3 3a>SA*3nfcnKs/h©*5>7*«8:C H*8«@ 

o lKA^ans. a«?0»a o nisi^s 2*>e> 

jscT^^^fts-e©**. t>u<tt-e©^t;y 
<E©«^w*sns. mnmtot o2\z\tn\£y h© 

S«0K6 0 1 ©ffl*«^AA*tlS. S8?3 2*>6. 

x*snfeD+ i^tsfff3 i^eAAsn&D- 1 
m^B, Ex-oRy- h 5 o i cAAsn-eroai*^ 
mm°i& 602 ©s^ft^ic^: o - m&!®& 6 o 2 «a 
««#©ffli:isi;TAA3n&«^*-?-©ss. t>t< 

tt«0 h 0 ©©^fflASnS. 

[0 0 2 1] JfcfcB 1 ©#«©ftfPIC^lr»Ti5lW-r*. 

[0022] n-;^77^;^©-f>/i;u7,«Stt, 

B2K^f ±3KI$mtt±T#*t;:fc4. S£oT, -t© 

T^fti^O, C- j tC+ j ttR-©tf«t-5fc», * 
©tt&Cj£T*. fc/SU ^S^y^C^ttf^t 
*5^?;7*INftC0*%V>. 
[0 0 2 3] 8EfD@K2 0 1B5'7M'-W1 0 1© 
tH*D-2i:^?;7'#StCJ©ai:, D+2tj"^« 
fCCjOtttttftU -t©2^©«l»4fT3. fcSl/i 

© j «aa©nn»ita-r* 2 ©»»asit&^.T 

V»StfS. ICt, i>7M^^X^10 1©tH*«# 



-291- 



(4) 



1$BH¥8-2 4 2 14 1 



j:©****" o" ©t$-i/2«£u " 1" © 

££ + l/2*«Ttf DfcCj©«tt, -C 

j. +cj„ t>i/<tto©^i*n*»»c»*. o*o, 2 
o©»» i-e©iis*©un»eia 3 c*r«t -5 c 2 ^©d 

1*. &3?lHt»6 0 1TC j ftEC-r**£536»«**! 

u ^ca*?@»6 0 2T?ofr-5j^i:3*^aR"r5 

[0 0 2 4] SjRfctt, «#J@K6 0 1B04 (A) © 10 
«t5tCEX-0Ry-hT, »«SBS6 0 2ttH4 w 
(B) ©«fc3fcANDy~hT*S3n«fc«>, £iD* 

[0 0 2 5] &*5#fcTy hfiC^tt2©tt**KT©E 

etca-3T^*^fc»c j ©ffitts<s*«ff t>nfc t # t 

H1LSB £ltfttf*3 < ft*. fcf y h © 2 © 

arsnr ooor hsfc-rst" 1110" 
tttzi& *©ft#E<Ett" mi" rafe*. c©r 
ntt05i^-r«a©imJHg'cffiffl$n5^iitnng©* a? 

[0 0 2 6] 01 (B) ©$S*y7 , ©i£'&B«±ifc 
©«S»* y U-P*««t. WXD* y :7«flMCft 

[0 0 2 7] Sfc, 4^**5 lift SKOftT*v:7«ft 

y^©JSIfSff5fca&-e© : J'5;^ , «»«^-TftO, * 30 

Sot, ^y^4K-©@»T«l^-s« 

[0 0 2 8] 

[»K©«&*] KJblJMLft^fcJMIWeDS^S'*/!' 



2. ^i&^GIinfc^y^tt^y^lHUWttt^S 

<fcD> *y7«^l??Uffl©2o©*y:/©«faS» 

[0aS®ffi#&IPPi] 

Ml] «WW)-jlllK>^D»>ffC»0, (A) 

ttflHS^TWDym (b) tt«Hk*?y<!>7D 

y*0, (C) » (A) , (B) ©*©«fWHllS©-£ 

[02] D~/kr774A4'0^>/M'XJt&t*"ra 
7?»*. 

[0 3] iasfiai©i6»iiii&©iifp*iftwrsfc»©0T 

[04] SftBRe-£Jtlt07n??H-r*D, 

(A) BBHHB6 0 lOfUyHtl. (B) «B*B 
»6 0 2©^DyirHT**. 

[05] HI (A) (B) ©fln#g©*|j£*flrC»S£ 
ftJHk!>7n 

[06] fefcM«>7a 

[0 7] «*«J©*m atfiWWIO^Dy^H-r* 

5. 

10 1, 10 2, 
2 0 1~2 0 4 
30 1, 302, 



151 ! /7FWXJ 
3 1 1 »JK8 



35 1, 36 1~363 £flDg« 
40 1 

4ii~4i6 ^-y^ m&m 

501~504, 561~563 EX-ORy-J- 
5 5 1~553 ANDV-h 

5 7 1 I Nvy- h 

6 0 1, 60 2 3ftlaH& 



[03] 



[05] 









0 


l 








0 


-a 


0 


1 


0 


4d 



AJbi 



a 



AM <L-h+ 



SI 



A Go 



t 



74 



75 



-292- 




-293- 



i 

(6) »M¥8-242 141 



571 



D o- 



551 



j 5S3 



CA) 
361 



LP 



CB) 



-294- 



